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Horizontal Curvature Friction in Post-Tensioning

The effect of horizontal curvature is to be considered in the design of prestressed concrete structures.
It is a portion of the friction loss due to the angular change of the prestressing steel. Friction losses
are calculated using the formula,

T, = T, e%t4em

then,

Ty =T g ®*m

See Bridge Design Specifications, Article 9.16.1.

o = Total angular change of prestressing profile in radians from jacking end to Point X. Where a
is the vectorial summation of the tendon drape and the horizontal curvature.

a = (o) + (o)’
2o \ H ___‘/76 tendon drape in length L

=T
ia - L = distance from jacking point
oy =3/R ‘ to point X
S
S = length of curve from
R jacking point to point X
R =radius

The BDS program has been modified to take into account the horizontal curvature. Attached 1s a
example of the input sheet.

The following example calculations demonstrate how the program computes the effect of horizontal
curvature.

ki T o

TWO:jef

Supersedes Memo 1o Designers 11-30 dated April 1990
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Long Hand Example: refer to Bridge Design Specifications, Article 9.16.1 for terms.
Typical Box Girder

Span Length = 100 ft. Box girder depth = 4 ft.
A o C
2.5']: \ ©iB / :[2.5' Horizontal Curve Data:
A end to midpoint B R =150 ft.
Midpoint Bto Cend R =300 ft.

l 50'

Solve for T at B:
From A - B

25 2(2.5-0.75)

o, = T = 350 = (.07 Radians
oy = L = 0.33 Radians
R 150

o =/(ay )’ +(a)” =+(0.07)" +(0.33)* =0.34 Radians

T)( — Toc-(m- + pa)
T, =0.75f, for low relaxation strand (Bridge Design Specifications, Article 9.15.1)
T, =0.75 (270) = 202.5 ksi
p =020
K =00
Ty = Tge 02039
=202.5 e—(ﬂ.mXD.M)
= 189.2 ksi or 0.93 P,

Solve for Ty at C:
FromB — C

o= 22I=0.T5) - o 07 Retisns
50

50 -
= —— =(.17 Radians
U‘B 300 adian

Total o, = 0.07 +0.07 = 0.14 Radians
Total oy = 0.33 +0.17 = 0.50 Radians

a =+/(0.14)* +(0.50)° =0.52 Radians

Ty =202.5 ¢ 020052)
= 182.5 ksi or 0.90 Pj.
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11-30 HorizoNTAL CURVATURE FRICTION IN
PosT-TENSIONING |

The effect of horizontal curvature is to be considered in the design of prestressed concrete
structures. Itis a portion of the friction loss due to the angular change of the prestressing steel.
Friction losses are calculated using the formula,

To
then,
Tx =

Txc(K-L + o)

Toe—(K-L +ua)

See Bridge Design Specifications, Article 9.16.1.

x =

Uy =

oy =

Total angular change of prestressing profile in radians from jacking end to Point
X. Where o is the vectorial summation of the tendon drape and the horizontal
curvature.

]

(ay )2 +(ay)

L
S/R
/ ﬁ: § = tendon drape in length L

L L ol L = distance from jacking point
: to point X
S
S = length of curve from
\ jacking point to point X
\“\ R“‘\?,*”
\\_ / R =radius

The BDS program has been modified to take into account the horizontal curvature. Attached
is a example of the input sheet.

Memo converted to metric.
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The following example calculations demonstrate how the program computes the effect of
horizontal curvature. '

Long Hand Example: refer to Bridge Design Specifications, Article 9.16.1 for terms.

Typical Box Girder

Span Length=30'm

Horizontal Curve Data:

AendtomidpointB R=50m

MidpointBtoCend R=100m

Solve for T at B:
From A — B

Oy

a = J(ay)? +(0y)? =4(0.07)
Tx = Toc'l'Kl*l-lﬂ]

To = 0.75 f’ for low relaxation strand (Bridge Design Specifications,

11-30 HorizoNTAL CURVATURE FRICTION IN POST-TENSIONING
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Solve for Tx at C:
FromB —C

Oy = &(760 ?30)1 3L000;;—00? Radians

uﬂz

Total oy =
Total oy =

Tx=

Rlchard D.

\EDJ’ hannon H. Post

EKT/FH:jlw
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